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DETAILED ACTION 
Response to Amendment 

1 . Responsive to the amendment filed on September 20, 2005, claims 1 ,5, 6, 9, 1 0, 
11, 13, 16, 21, 22, 27 and 28 have been amended as requested. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-3, 5-7, 9, 10, 16 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wolff (US 6067545) in view of Peterson (US 5699510) 

Claim 1, 9 Wolff discloses a client nodes (Col 4 lines 34-47). 

Wolff discloses network resources (Col 4 lines 34-47 and Col 6 lines 6-17 and 
element 122 in fig 1 B). 

Wolff discloses a client performing load balancing where a path is remapped to a 
resource (Col 4 lines 34-60), 

Wolff discloses a communication medium connecting a number of servers to a 
number of clients (Col 5 lines 15-22). 

Wolff discloses a remapped path (redundant communication path) between the 
client and resources (Col 4 lines49-60). 

Wolff does not specifically disclose at least one matching resource. 
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Peterson et al. discloses two controllers (matching) connected to one another, in 
which one controller acts as a mirror (redundant resource) to the other (Col 2 line 65- 
Col3line 13) 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify each resource as disclosed by Wolff to have a matching resource as 
disclosed by Peterson. The motivation for this modification is to provide a fault tolerant 
environment (Col 3 lines 4-12). 

Claim 2 Wolff discloses a communication medium connecting a number of servers 
to a number of clients, where the communication medium may be any network type (Col 
5 lines 15-22). It would have been obvious to one of the ordinary skill in the art at the 
time of the invention that any medium may be selected, where a number of possible 
networks may be implemented as disclosed by Wolff. 

Claim 3 Wolff discloses the network being of a network type such as a packet 
switched local area network (Col 5 lines 15-22). It would have been obvious to one of 
the ordinary skill in the art at the time of the invention that a switching element is 
employed within this communication medium. 

Claim 5, 6 Wolff discloses resources including any type of memory device, including 
a file system (Col 4 lines 34-47), where it would have been obvious to one of the 
ordinary skill in the art at the time of the invention that any memory device can be 
chosen from the group of memory devices. 

Claim 7 Wolff does not specifically disclose the network resource and at least one 
redundant matching resource being continuously interchangeable. 
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Peterson discloses two controllers connected to one another, where the memory 
of each controller is connected, and memory from one memory is duplicated in another 
(Col 3 line 65- Col 3 line 13). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the teachings of Wolff to allow the interconnection of resources as 
disclosed by Peterson. The motivation for this modification is to provide a fault tolerant 
environment (Col 3 lines 4-12). 

Claim 10 Wolff discloses an I/O request being received for a particular (assigned) 
resource (Col 1 lines 56-65). 

Wolff discloses a path table for determining a communication path (Col 5 lines 
37-58). 

Wolff discloses a resource subscriber module for responding to a request, where 
the response includes resource information including availability (Col 12 lines 50-54), 
where it would have been obvious to one of the ordinary skill in the art at the time of the 
invention that resource information may include that determined path. 
Claim 16 Wolff discloses an I/O request being received for a particular (assigned) 
resource (Col 1 lines 56-65). 

Wolff discloses assigning a resource (col 6 Iines47- col 7 line 13) 
Wolff discloses a path table for determining a communication path (Col 5 lines 
37-58). 

Wolff does not specifically disclose informing the requestor of the assigned 
network resources and the assigned communication path. 
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Peterson discloses a request being sent to a controller, and a response being 
issued by the controller indicating the granting of the request (Col 4 line 52- Col5 Iine2). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to combine the determination of the resource and path in the server as 
disclosed by Wolff, with a response to the client (requestor), where the response 
includes the determined path and resource. The motivation for this combination is to 
respond to a request with acknowledgement, resulting in easier detection of a fault. 
Claim 22 Wolff discloses software modules for performing a number of functions 
(Col 8 lines 43-60). 

Wolff discloses an I/O request being received for a particular (assigned) resource 

(Col 1 lines 56-65). 

Wolff discloses assigning a resource (col 6 Iines47- col 7 line 13) 

Wolff discloses a path table for determining a communication path (Col 5 lines 

37-58). 

Wolff does not specifically disclose informing the requestor of the assigned 
network resources and the assigned communication path. 

Peterson discloses a request being sent to a controller, and a response being 
issued by the controller indicating the granting of the request (Col 4 line 52- Col5 Iine2). 
It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to combine the determination of the resource and path in the server as 
disclosed by Wolff, with a response to the client (requestor), where the response 
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includes the determined path and resource. The motivation for this combination is to 
respond to a request with acknowledgement, resulting in easier detection of a fault. 

3. Claims 4, 8, 11, 12, 13, 14, 15, 17-20 and 23-26 and 28-38 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Wolff (US 6067545) in view of Peterson et al. 
(US 569951 0)jn further view of Richter (US 20020107962) 
Claim 4 Wolff discloses the network being of a network type such as a packet 
switched local area network (Col 5 lines 15-22). 

Wolff does not specifically disclose the element being selected from a group 
consisting of a network switch and a cache control node. 

Richter discloses a storage management engine for performing cache processing 
and data switching (paragraph 0073). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the network as disclosed by Wolff to implement a storage 
management engine as disclosed by Richter. The motivation for this modification is to 
allow the network to perform switching and caching functions. 
Claim 8 Wolff discloses load balancing among a number of servers (Col 19 lines 
51 -Col 20 Iine8 and Col 6 lines 6-17). 

Wolff does not specifically disclose load balancing by concurrently assigning 
tasks to the network resource and the redundant matching resource. 

Richter discloses tasks being assigned to a processor, where a number of 
processors (elements 13a) exist independently (paragraph 0037), where it would have 
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been obvious to one of the ordinary skill in the art at the time of the invention that if the 
processors exist independently, tasks may be assigned or processed simultaneously. 

The motivation for this modification is to increase speed and efficiency in 
performance of a task (paragraph 0037). 

Claim 11 Wolff discloses performing load balancing by forming a table comprising 
information of the resources utilization (Col 25 lines 40-Col 26 Iine24). 

Wolff does not specifically disclose if the number of available resources is larger 
than one, executing a selection function to determine the at least one network resource 
to be assigned, and assigning that resource to the requestor, and if the number of 
available network resources is equal to one, assigning the available resource to the 
requestor. 

Richter discloses a number of load balancing algorithms that may be utilized in 
order to assign a processing unit to a request. Richter discloses a number of processing 
units, in which one is selected based on the load balancing algorithm (paragraphs 0175- 
01 77), where it would have been obvious to one of the ordinary skill in the art at the time 
of the invention that if only one processing unit existed, there would be only one 
selection. 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the use of the utilization information of different resources as 
disclosed by Wolff, within a load balancing algorithm as disclosed by Richter, in order to 
make selections based on the utilization. The motivation for this modification is to 
ensure that resources are fully utilized. 



Application/Control Number: 09/989,377 Page 8 

Art Unit: 2667 

Claim 12, 14, 35, 38 The combined teachings of Wolff and Peterson do not 
disclose the selection function being selected from a group comprising round robin 
function, a weighted round robin function, a random function, a least loaded function 
and a least recently used function. 

Richter discloses any load balancing algorithm being used, including a round 
robin approach, a weighted round robin approach, an approach based on queue depth, 
or an approach based on some form of feedback from a processing unit, where it would 
have been obvious to one of the ordinary skill in the art at the time of the invention that 
any one of these algorithms may be selected depending on a users preference. 
Claim 13 Wolff discloses multiple paths to a resource (Col 18 lines 22-49). 

Wolff discloses path utilization information, which is used in the event of a re- 
direct command when a primary path has failed. Wolff discloses redirecting data to a 
path, which is selected, based on the lowest utilization information (Col 19 lines 51 -Col 
20 line 8 and Col 25 lines 40-Col 26 line 24). 

Wolff does not specifically disclose if the number of available communication 
paths is larger than one, executing a selection function to determine the at least one 
communication path to be assigned, and informing the requestor, and if the number of 
available communication paths is equal to one, assigning the available resource to the 
requestor. 

Richter discloses a number of load balancing algorithms that may be utilized in 
order to assign a processing unit to a request, where it would have been obvious to one 
of the ordinary skill in the art at the time of the invention to consider each processing 



Application/Control Number: 09/989,377 Page 9 

Art Unit: 2667 

unit a different communication path. Richter discloses a number of processing units, in 
which one is selected based on the load balancing algorithm (paragraphs 0175-0177), 
where it would have been obvious to one of the ordinary skill in the art at the time of the 
invention that if only one processing unit existed, there would be only one selection. 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the use of the utilization information of different paths as disclosed 
by Wolff, within a load balancing algorithm as disclosed by Richter, in order to make a 
selection of a path based on the utilization. 

Claim 15 Wolff discloses a failover module determining a failure, where when an 
alternate path exists, an I/O command is reissued and the failed path is marked as 
failed, (col 18 line49-col 19 line 14). 

Wolff does not specifically disclose if no alternate communication path exists, 
issuing an error notification and a failure of a resource. 

Richter discloses reassignment of network resources in the event of a failure to a 
resource (paragraph 01 69). 

Richter discloses in the event that a request cannot be processed, notifying a 
requestor of an error (paragraph 0150). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the failover procedure as disclosed by Wolff, to accommodate for 
resource failure as disclosed by Wolff, where if no alternate path or resource exists, 
sending a notification to the given requestor. The motivation for this modification is to 
implement fault tolerance for both path failure and resource failure. 
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Claim 28, 29 Wolff discloses a client nodes (Col 4 lines 34-47). 

Wolff discloses the client nodes communicating with resources via a packet 
switched networks, where the client nodes communicate with nodes within the network 
in order to communicate with the resources (storage control nodes), where nodes may 
include routers (switches) as disclosed in Col 4 lines 34-48. Wolff discloses a client 
node being able to communicate with a resource through an alternate node (Col 14 line 
58 -col 15 line 37). 

Wolff discloses a memory resource containing a configuration database including 
a resource database and directory/access table, where it would have been obvious to 
one of the ordinary skill in the art at the time of the invention that this database performs 
address resolution. 

Wolff discloses performing load balancing by forming a table comprising 
information of the resources utilization (Col 25 lines 40-Col 26 Iine24). 

Wolff does not specifically disclose at least two cache control nodes and 2 
storage control nodes. 

Peterson et al. discloses two controllers (matching) connected to one another, 
where one controller acts as a mirror (redundant resource) to the other (Col 2 line 65- 
Col3line13). 

Peterson does not specifically disclose a cache control node 
Richter discloses a storage management engine for performing cache processing 
and data switching (paragraph 0073). 
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It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the configuration database and load balancing procedures as 
disclosed by Wolff, to be performed within the storage controller as disclosed by 
Richter, where there are two controllers as disclosed by Peterson so as to enable fault 
tolerant environment (Col 3 lines 4-12). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the network as disclosed by Wolff to implement a storage 
management engine as disclosed by Richter. The motivation for this modification is to 
allow the network to perform switching and caching functions. 
Claim 30, 31, 32 Wolff does not specifically disclose one of the cache nodes being 
used as a redundant cache control node. 

Peterson et al. discloses two controllers (matching) connected to one another, 
where one controller acts as a mirror (redundant resource) to the other (Col 2 line 65- 
Col3line13). 

Peterson discloses in the event of failure, the second controller providing a 
seamless failover option (Col 2 line 65- Col 3 line 13). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify each resource as disclosed by Wolff to have a matching resource as 
disclosed by Peterson. The motivation for this modification is to provide a fault tolerant 
environment (Col 3 lines 4-12). 

Claim 33 Wolff does not specifically disclose the cache control node generating a 
media access control address corresponding to a storage control node. 
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Richter discloses a network interface engine generating a MAC address 
dedicated for a processing unit (paragraph 0058). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the combined teachings of Wolff and Peterson, to allow the control 
unit as disclosed in the rejection of claim 28, to generate a media access control 
address for identification purposes. 

Claim 34 Wolff discloses performing load balancing which chooses a next node to 
redirect a request to based on a node utilization database (Col 25 lines 21 -Col 26 
Iines23). 

Wolff does not specifically disclose the media access control address for 
specifying the storage control node. 

Richter discloses a network interface engine generating a MAC address 
dedicated for a processing unit (paragraph 0058). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the combined teachings of Wolff and Peterson, to allow the control 
unit as disclosed in the rejection of claim 28, to generate a media access control 
address for identification purposes. 

Claim 36 Wolff discloses multiple paths from the client to a resource (Col 18 lines 
22-49). 

Wolff does not specifically disclose a media access control address for specifying 
a network path to be used. 
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Richter discloses a network interface engine generating a MAC address 
dedicated for a processing unit (paragraph 0058). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the combined teachings of Wolff and Peterson to generate a MAC 
identification as disclosed by Richter, for the specific path chosen as disclosed by Wolff. 
The motivation for this modification is for identification purposes. 
Claim 37 Wolff discloses performing load balancing which chooses a next path to 
redirect a request to based on a node utilization database (Col 25 lines 21 -Col 26 
Iines23). 

Wolff does not specifically disclose the media access control address for 
specifying the next path. 

Richter discloses a network interface engine generating a MAC address 
dedicated for a processing unit (paragraph 0058). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the combined teachings of Wolff and Peterson, to allow the control 
unit as disclosed in the rejection of claim 28, to generate a media access control 
address as disclosed by Richter, for the specific path chosen as disclosed by Wolff. The 
motivation for this modification is for identification purposes. 

Claim 17, 23 Wolff discloses performing load balancing by forming a table comprising 
information of the resources utilization (Col 25 lines 40-Col 26 Iine24). 

Wolff does not specifically disclose if the number of available resources is larger 
than one, executing a selection function to determine the at least one network resource 
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to be assigned, and assigning that resource to the requestor, and if the number of 
available network resources is equal to one, assigning the available resource to the 
requestor. 

Richter discloses a number of load balancing algorithms that may be utilized in 
order to assign a processing unit to a request. Richter discloses a number of processing 
units, in which one is selected based on the load balancing algorithm (paragraphs 0175- 
0177), where it would have been obvious to one of the ordinary skill in the art at the time 
of the invention that if only one processing unit existed, there would be only one 
selection. 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the use of the utilization information of different resources as 
disclosed by Wolff, within a load balancing algorithm as disclosed by Richter, in order to 
make selections based on the utilization. The motivation for this modification is to 
ensure that resources are fully utilized. 

Claim 18. 20, 24, 26 Wolff does not disclose the selection function being selected 
from a group comprising round robin function, a weighted round robin function, a 
random function, a least loaded function and a least recently used function. 

Richter discloses any load balancing algorithm being used, including a round 
robin approach, a weighted round robin approach, an approach based on queue depth, 
or an approach based on some form of feedback from a processing unit, where it would 
have been obvious to one of the ordinary skill in the art at the time of the invention that 
any one of these algorithms may be selected depending on a users preference. 
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Claim 19, 25 Wolff discloses multiple paths to a resource (Col 18 lines 22-49). 

Wolff discloses path utilization information, which is used in the event of a re- 
direct command when a primary path has failed. Wolff discloses redirecting data to a 
path, which is selected, based on the lowest utilization information (Col 19 lines 51 -Col 
20 line 8 and Col 25 lines 40-Col 26 line 24). 

Wolff does not specifically disclose if the number of available communication 
paths is larger than one, executing a selection function to determine the at least one 
communication path to be assigned, and informing the requestor, and if the number of 
available communication "paths is equal to one, assigning the available resource to the 
requestor. 

Richter discloses a number of load balancing algorithms that may be utilized in 
order to assign a processing unit to a request, where it would have been obvious to one 
of the ordinary skill in the art at the time of the invention to consider each processing 
unit a different communication path. Richter discloses a number of processing units, in 
which one is selected based on the load balancing algorithm (paragraphs 0175-0177), 
where it would have been obvious to one of the ordinary skill in the art at the time of the 
invention that if only one processing unit existed, there would be only one selection. 
It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the use of the utilization information of different paths as disclosed 
by Wolff, within a load balancing algorithm as disclosed by Richter, in order to make a 
selection of a path based on the utilization. 
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4. Claims 21 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wolff (US 6067545) in view of Richter (US 20020107962) 
Claim 21 27 Wolff discloses a failover module (software) determining a failure, 

where when an alternate path exists, an I/O command is reissued and the failed path is 
marked as failed (col 18 line49-col 19 line 14). 

Wolff does not specifically disclose if no alternate communication path exists, 
issuing an error notification and a failure of a resource. 

Richter discloses reassignment of network resources in the event of a failure to a 
resource (paragraph 0169). 

Richter discloses in the event that a request cannot be processed, notifying a 
requestor of an error (paragraph 0150). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention to modify the failover procedure as disclosed by Wolff, to accommodate for 
resource failure as disclosed by Wolff, where if no alternate path or resource exists, 
sending a notification to the given requestor. The motivation for this modification is to 
implement fault tolerance for both path failure and resource failure. 
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Response to Arguments 

5. Applicant's arguments filed on September 20, 2005 have been fully considered 
but they are not persuasive. 

(a) The applicant argued that the cited art does not disclose the applicants claimed, 
"load balancing between tasks given to a network resource and tasks given to its 
redundant network resource." 

The examiner maintains that the same limitation in its broadest term is already 
discussed within the rejection of claims 1 , wherein Wolff discloses load balancing 
between two servers within a network (Col 2 lines 37-64 and Col 5 lines 23-36)). Wolff 
discloses within fig 1 A two utilization servers 104A and 106A, where for a client 102A, 
server 104 A acts as the primary resource, and 106A acts as a redundant resource (see 
fig 1 A). Wolff discloses I/O requests (tasks) as disclosed in Col 6 lines 5-17. 

The examiner makes notes that the applicant argues that Peterson discloses 
redundancy and that two mirrors are duplicate, thus balanced. The examiner further 
notes that is the two mirrors are balanced, taken in its broadest interpretation, the loads 
on both mirrors are balanced. 

(b) The applicant argued that the cited art does not disclose the applicants claimed, 
"redundant communication path are independent from the communication medium". 

The examiner maintains that the same limitation in its broadest term has already 
been discussed within the rejection of claim 1 , wherein Wolff discloses a redundant 
communication path (element 76 in fig 1 A) different from the communication path via 
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the resource (element 74 in fig 1 A). In response to the applicants argument that the 
cited art does not disclose an alternate path to avoid a network failure, the examiner 
maintains the previous stance by highlighting that Wolff discloses an alternative path 
being mapped intelligently based on an overall utilization and path table (Col 5 lines 37- 
58). 



Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

(a) Wisner et al. (US 20020163910) discloses a method for accessing resources, 
where a switch and controller are used to route information to and between two 
resources, and where the second resource acts as a standby resource in the event of 
failure of the first resource. 

(b) Blumenau et al. (US 6295575) discloses a cached storage node for accessing 
storage units with the use of directory services, accessing addresses. 
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7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher P. Grey whose telephone number is 
(571)272-3160. The examiner can normally be reached on 6:30-3:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chi Pham can be reached on (571)272-3179. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Christopher Grey 
Examiner 
Art Unit 2667 





